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(57)Abstract: 

PURPOSE: To provide a method of manufacturing an 
amorphous soft magnetic multilayered thin film very excellent in 
high frequency characteristics of permeability or inductance 
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and bias-resistant magnetic characteristics. 
CONSTITUTION: Amorphous magnetic layers and insulating 
layers are alternately laminated to form a multilayered film, 
where the magnetic layers are made to shift from each other by 
a certain angle in an easy magnetization direction. 
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* NOTICES * 

JPO and NCI PI are not: responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1 ] The amorphous soft magnetism multilayered film characterized by shifting the easy magnetization 
direction of each magnetic layer the degree of arbitration angle within a film surface for every membrane 
formation of a magnetic layer in the amorphous soft magnetism multilayered film to which the laminating of 
an amorphous magnetic layer and the insulating layer was carried out by turns. 

[Claim 2] The manufacture approach of the amorphous soft magnetism multilayered film characterized by 
the easy magnetization direction of each magnetic layer shifting and giving an include angle within a film 
surface for every membrane formation of a magnetic layer in the manufacture approach of the amorphous 
soft magnetism multilayered film which produces the multilayers to which the laminating of an amorphous 
magnetic layer and the insulating layer was carried out by turns. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the amorphous soft magnetism multilayered film used for 
core ingredients used in a high frequency band, such as an inductor and a transformer, and its manufacture 
approach. 
[0002] 

[Description of the Prior Art] In recent years, the inductor of high frequency band use and the request of a 
transformer increase from a viewpoint of the miniaturization of electronic equipment, and high- 
performance-izing, and an ingredient with the soft magnetic characteristics which were excellent in the RF 
region also as a core ingredient in connection with this is desired. The ferrite, the amorphous alloy, etc. have 
been used as such soft magnetic materials for cores. 
[0003] 

[Problem(s) to be Solved by the Invention] When using in a high frequency band, thin film-ization of an 
ingredient can be considered inevitably. Although specific resistance rho of a ferrite is very high, its 
saturation magnetic flux density Bs is low, and Spinel structure still more nearly required for soft magnetism 
in a thin film is not formed. On the other hand, since it is large a single figure compared with a crystalline 
substance alloy although an amorphous alloy compares and is inferior to a ferrite in specific resistance rho, 
and saturation magnetic flux density Bs is quite larger than a ferrite, it is suitable for thin film-ization. 
[0004] When forming the core thin film used in a high frequency band using this amorphous alloy, 
membrane formation among a 1 shaft field is usually performed, and it considers as multilayers with the 
uniaxial magnetic anisotropy which carried out the laminating of a nonmagnetic insulating layer still like the 
ceramics to the magnetic layer by turns. It is a general approach in case a field is added in the direction of a 
hard axis and high frequency band application uses these multilayers for it. Although the property was 
usually maintained by this to the resonance frequency, it was not what is not necessarily satisfied. 
[0005] This invention was made in view of the above-mentioned situation, and aims at providing the high 
frequency property list of permeability or an inductance with the extremely excellent amorphous soft 
magnetism multilayered film and its manufacture approach of bias-proof magnetic influence. 
[0006] 

[Means for Solving the Problem] It is characterized by for the easy magnetization direction of each magnetic 
layer shifting an include angle within a film surface for every membrane formation of a magnetic layer, and 
giving it, in case this invention produces the multilayers to which the laminating of an amorphous magnetic 
layer and the insulating layer was carried out by turns, in order to solve the above-mentioned technical 
problem. 
[0007] 

[Function] This invention is the amorphous soft magnetism multilayered film which whose natural 
resonance frequency is very high, for example, was excellent as a core of the high frequency band use 
exceeding 100MHz with the above-mentioned means. 

[0008] That is, in case this invention produces the multilayers to which the laminating of an amorphous 
magnetic layer and the insulating layer was carried out by turns, it can obtain the amorphous soft magnetism 
multilayered film which excelled [ list / of permeability mu or an inductance L / high frequency property ] 
the easy magnetization direction of each magnetic layer in bias-proof magnetic influence extremely by 
shifting and giving an include angle within a film surface, and forming membranes for every membrane 
formation of a magnetic layer. 
[0009] 
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[Example] With reference to a drawing, the example of this invention is explained to a detail below. 
[0010] Although the multilayered film of this invention carries out the laminating of the insulating layers, 
such as an amorphous alloy magnetic layer, an oxide, or a nitride, by turns and is produced by the spatter 
etc., there is especially no limitation of a presentation of an amorphous alloy etc., it has soft magnetic 
characteristics excellent in the RF field, and high saturation magnetic flux density, the magnetostriction near 
zero, and the ingredient that has high electrical-and-electric-equipment specific resistance further are 
suitable. It will not limit, especially if it is within the limits usually used about the thickness of an insulating 
layer. A magnetic layer surely forms membranes in a 1 shaft field in order to give uniaxial magnetic 
anisotropy at the time of the membrane formation. The description of this invention is in the laminating 
conditions of this magnetic layer. That is, it is an indispensable condition that the magnetic layer of the 
bottom immediately after the easy magnetization direction of each magnetic layer sandwiches an insulating 
layer is shifted the degree of arbitration angle within a film surface. The multilayered film core acquired by 
the approach of such this invention is extremely excellent in the identity nature of the permeability mu or an 
inductance L to the field near GHz. The concrete example of this invention is shown below. 
Membrane formation production of the multilayered film was carried out the following condition using the 
concrete example- 1 RF sputtering system, 
target :magnetic-substance: — Co86Nb9 Zr5 (atomic %) 

insulator: — Si02 spatter condition: — controlled atmosphere: — Ar substrate side field: — 80Oe thickness : 
CoNbZr:0.25micrometer/layer Si02 : 0.17-micrometer [/layer ] laminating period : 4 (they could be four 
layers each) 

Laminating conditions : The easy magnetization direction of the 1 st magnetic layer is made into 0 degree, 
easy magnetization direction [ of the 2nd magnetic layer ]: — the 1st layer - receiving — easy magnetization 
direction [ of the +45 degree 3rd magnetic layer ]: — the 1st layer — receiving - easy magnetization 
direction [ of the +90 degree 4th magnetic layer ]: — to the 1st layer, -45 degrees, at the time of magnetic 
layer membrane formation, grant of the easy magnetization direction shifted the direction of a substrate side 
field suitably, and, in addition, performed it each time. 

[001 1] For the comparison, uniaxial -magnetic-anisotropy multilayers were completely produced on the 
same conditions with this invention except laminating conditions. Permeability mu and inductance L 
measurement were performed by the sample of a width-of-face [ of 10mm ] x die-length a dimension of 
10mm. The excitation field was impressed to the right angle in the easy magnetization direction of a 
comparison sample. The result is shown in drawin g 1 . 

[0012] That is, although, as for a comparison sample, permeability mu and an inductance L show a high 
value in a low frequency region, the frequency stability was clearly inferior compared with this invention 
sample, balking began from linearity above about 20MHz, and the rapid fall has arisen. On the other hand, 
this invention sample is made into permeability mu, about about 2000 are maintained, the identity nature is 
maintained to 500-600MHz, and it turns out that it is a sample with the very high stability over a frequency. 
Concrete example -2 [0013] In the thin film list of this invention sample produced on the same conditions as 
the concrete example -1, about the uniaxial anisotropy sample thin film of a comparison sample, the direct- 
current field (Hdc) was added to the measured thin film S as shown at drawing 3 to 10Oe(s) in the direction 
of a right angle at the high-frequency field (f= 10MHz), and the effect to a bias field was seen. 
[0014] The result is shown in drawin g 2 . When Al adds a field in the direction of an easy axis (Easy axis) 
in the case of a comparison sample and A2 adds a field in the direction of a hard axis (Hardaxis), A3 of 
drawing 2 (a) is the case of a null (blank). As for drawing 2 (b), when Bl adds a field in the easy 
magnetization direction (Easy direction) in the case of this invention sample and B-2 adds a field in the 
difficult magnetization direction (Hard direction), B3 is the case of a null (blank). That is, as for this 
invention sample, it is clear as drawing 2 that it is stable to the external magnetic field (bias field Hdc) of 
Number Oe. 
[0015] 

[Effect of the Invention] As stated above, in case the multilayers to which the laminating of an amorphous 
magnetic layer and the insulating layer was carried out by turns are produced according to this invention, the 
effectiveness which is understood that the amorphous soft magnetism multilayered film which excelled 
[ list / of permeability or an inductance / high frequency property ] in bias-proof magnetic influence 
extremely is obtained, and is exerted on this industrial meaning and the industrial world is large by shifting 
an include angle and giving the easy magnetization direction of each magnetic layer within a film surface, 
for every membrane formation of a magnetic layer. 
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[Drawing 1 
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(54) AMORPHOUS SOFT MAGNETIC THIN FILM AND MANUFACTURE THEREOF 

(57)Abstract: 

PURPOSE: To provide a method of manufacturing an 
amorphous soft magnetic multilayered thin film very 
excellent in high frequency characteristics of 
permeability or inductance and bias-resistant magnetic 
characteristics. 

CONSTITUTION: Amorphous magnetic layers and 
insulating layers are alternately laminated to form a 
multilayered film, where the magnetic layers are made to 
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